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How can we explore differently, to the orbit of Neptune+*

Classical approach, with very sophisticated, higield missions with broad objectives

A New HorizonsVoyager 1 & 2andPioneer 10 & 1are the only spacecraft to venture beyond
S0z BmissBrvn b dedadéso70c 2020) ySP y

A Each weighed >250 kg (some >>250 kg),
*Cost information contained in this document is of
A Cost >FY19US$300 M (most >>$300 M, budgetary and planning nature and is intended for

A Operations teams with 10s of people (100s at peak). [ s RN R R AR R A NS UG
A Radioisotope power commitment on the part of JPL and/or Caltech.

FocusedsmallSatapproach, very specific objectives
A Launched as secondary payloads along with primary missions to the Outer Solar System,
A Solar powered,

A Inspired b%/ the CubeS&mallSatevolution in small, low power electronics and miniature
iInstruments,

A 1/10th the cost* and mass,
A 1% of the equivalent continuous power level and
A1-10% operations staffing of such missions today.

A Use Jupiteswingbydo target different sectors of the outeBolar System.
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Big challenges

AGetting to the without radioisotopes for
power or heat today IS ImpOSSIb|e (at Ieast If you want to do anything
MaSTMf FYR aSyR | arxdaylrft ol Ol X0

AAt adzyf AIKG QA L2 ¢S NI IRSYA thelavel LIS
at Earth.

Alt may be impossible for the next ten years, but we have an approach
may work
AFor spacecraft250kg
AWith simple, preprogrammed measurements
AVery limited maneuvers beyond Jupiter
A Capture and store energy from ambient sunlight
Al f Y280 SOSNBUOKAY3I a2FF¢ lftyzad | f€f
AAIl equipment able to run cold, e.g40 C(-40 F), some colder
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Enabled by inflatable dual function solar concentrator/high gain antenna
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Big inflatable spheres
have been in space

before:

Echo 1A, 1961

30.5 m diameter

0.2 um (0.5 mil) thick Mylar
/1 kg, incl inflation gas

2020/12/20 N(&\%A 'Static Inflation Test of 135 Ft Satellite In Weeksville, NC
W NASA Langley Research Center 6/28/1961 Image # EL-1996-00052



Inflatables demonstrated for another appllcatlon

Spartan 207 /1AE
Experiment Orbital Configuration

NASAJPL/ OB 1196 i orbit



DeployedParabolic Metalized Membrane Reflector,
Torus, and OS4 Hub

5m

Concept Drawing
Nicholas Bonafed€alPolySLO, 2020/1
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Fresnel Element separates incident sunlight from telecommunications energy...
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Concept Drawing
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